A heterogeneous population of defective RNAs is associated with lettuce infectious yellows virus.
Preparations of dsRNAs and virion RNAs extracted from Nicotiana clevelandii plants infected with the bipartite Lettuce infectious yellows virus (LIYV) were found to contain multiple LIYV RNA species. In addition to the two LIYV genomic RNAs, three types of RNAs were observed: (a) 3' coterminal subgenomic RNAs; (b) RNAs containing LIYV RNA 1 or RNA 2 5' terminus but lacking the 3' terminus; and (c) RNAs with both LIYV RNA 2 3' and 5' termini but each with a central extensive deletion, a structure typical of defective RNAs (D RNAs). No D RNA-like RNAs were detected for LIYV RNA 1. A reverse transcription followed by polymerase chain reaction (RT-PCR) strategy was used to clone from virion RNAs several LIYV RNA 2 D RNAs as cDNAs. Nucleotide sequence analysis of 43 cloned cDNAs showed in some D RNAs the presence of a stretch of 1-5 nt in the junction site that is repeated in the genomic RNA 2 in the two positions flanking the junction site or in close proximity. Some D RNAs contained in the junction site one or several extra nucleotides not present in the LIYV genomic RNA 2. Two of the cloned cDNAs were used to generate in vitro transcripts, and infectivity studies showed that both D RNAs were replication competent in protoplasts when coinoculated with LIYV RNAs 1 and 2 or with only LIYV RNA1. Neither D RNA showed obvious effects upon LIYV RNA 1 and RNA 2 accumulation in coinfected protoplasts. These data suggest that LIYV infections contain a heterogeneous population of LIYV RNA 2 D RNAs, and some are encapsidated into virions.